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imm^] mmm 

SKEncl-to-EndMg&3gJR#®jb\ S»y'-K®F^'f> 
^fey - K® F^-r>WSS&il(C«^VNTEnd-to-Endlc«iiS)^?:31#?-r.S3i:?: 

F^-OrawSS&W^SrSfHbgS&Jg^Sr^T^ F^-OWSS&S 

mm J - F*^, e F^-r>rt®®i^w?6S:3S«ibTes&^^5:^?e) e fji-t > 

- F® F ?i -Y > P^SSI SMitffi F ;^ > 5) F >i > * T'® F >i > 

F® F^-f >WSS&h(ca-::5VNTEnd-to-EndtcS]iiSg& 
SEnd-to-EndSg&^S?#® i: Sr^lx., 

F*\ F^-l'>rt®SSS«^5:3SmLTSS!&il#?S:^?e) S F^^>l^ 
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ffrlHi \^ ^ ^ ymmWMm^mti'^, \^^'<y\H(D:^v h c'-^'cd h4<D i^-^i 
- F ^ -f > ;u - 7=- > i^^So 

Sd^n i^'-AtfV y^CD^m:^ h U >v^'. MtJ^tCQoS ^ h U i^^OU >^ 
U y-X'tf$gi:$:3?^-rs#mS:«;tfcri:S:#®i:-r^ff#J^l~3£^t%-fti 
A'' 1 lcfB«® -f > if - F ^ -Y > ;i/ - 7^ > ^igffi 

lufBF^'1'>faS8&^#?#®S:, ielfty - F&-5 v^{i5B$fe 7 - FJW^c^il^as y 
-F{c#^E$-ti:, tfjiBJI«y-F, fe•5^^^iS«f39a5fey - F*^i1-SI5^ - Ftc#:& 
-r■5^KF>^^'>W«S&SS#^*|g^cP3v^-^fc-^^:?:^Te)rh^cJ:^JSS!&«fg$:IR# 
■r-Sri:$:#^i:-t-€)ff#:® l~6®v>-rti7!)>i:^(cia«C0-Y>^5f - F^-f 

iiffy'- Ft bTcfm®e«®y - F$:>i«PROXY y-FlC^^U. ^^J- 
Y^tLT^mOiiiMCDJ- FS:5B5fePROXY ^ - FlC5l^-r.5 i i: Sr^Milt" Sit 
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s&Mifi¥^^f«-rs5B5fc -i ymtm.^mmw.m^n.h. End-to-End^s^^t? 

- FoD F^ ^ >i^S8&i: ^ca^-^^TEnd-to-End^c«®si^&s:.s#^•r s 3 i: 

[ff^aio] 

J - FAv a F^-r>rt®@g&W?g5:3<«ILTSi»;gf^5:=f?e) i F^-f 

"^mj - F*^^©s#tc/scTSsy - F*^e>^sis#y - F^rfii^^ 

[ft *a 11] 

nm.wm^^'^}!. F^-r>r^®ss&«$g5:S«bsss^#^s:=fTe> F^i-r>is® 

^jgW^ISi:, 5B$t>'- FfcMLTS*b^K?g5fey - F>()^ S^Jtfiy - F:& 

- FcD F ^ -f > aR$B5fe F ^ -f > t!)^ ^5 ^KjUfi F ^ -f > * T-co F^ -f > 

F« F^-r >l^Si^&i:^catJv^TEnd-to-End^cftiigSI^&^ 

1- End-to-EndMS<Sa«^ #|g i: & lix. . 
5B$fe^- F*\ F^-f >l*I©SiS&1f?gS:3cSlbTSii!&S^?:«e) S F^-T^F^ 
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im^mi 2] 
[Iff*:^ 1 4 ] 

tuIBF^-f >r^SSS^^#^*':, F?l-r>r^(D:^^>y h "7 - ^' ® h jJfn ^-^^0= 
Clt*:ai 5] 

hjKn i:/-S.r>*y >^®^li!c^ h U -y afeO'tCQoS >i h U >y 'J >^ u y 

-X'ff?gii$:3?m't^#l2$:^i;ifeZli: ?:#tS:i:t-.5.»*«9~ 1 2 ® 

6] 

tfrfBF^-r>rasgsa^#is5:, mm j - - \^&.^(D^m ^ 

-Fic#iss-&, wiBiBimy - F, fesv^^*tfrta%$ty - FA'i^gM - F(c#« 
-rs F^ >mm^mm^mzm^^-^t>'&^no ^tizj: *}m^mm^mm 
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- F(Z) F^-f >l^®SSil^R5g5t F^-r>*^e)^^3lfiF;A-r>^-??CD F^-f > 
P^SI^il^SiiSMy' - F® F;^-Y>f*l@^^;^C^^V^TEnd-to-EndCD@j^&3X h 

^itm.ir^z.h\zi:y), *jg;&-9-- y - F^eja^tcEnd-to-EndcDgi^Sr^f? 
1-5,i^-t:'x J - FSS&Sf^^Si: Sr^t^ii-t-S-f >^- 

9] 

y - FA^, g F^^>P«3(Z)aS!&'tt?g$:3SglLTMS&^#^5:=fTe) i F^-f 

is#y - FA^^cDH^tcfSCT^^y - FA^ej^SiS^y - F:&r&i® 
m^mnmt^^mz^- tr^ y - FA^srig^-r-s^g^fe f^ >Mmss&««iig 

[»*JK2 0] 

rtss&ii#^#igi:> \^:^^y^<Dmmn^'^m\ymwM^^n') f^^>p^s 
-^fcitT, ^R5g$fey - F^i^fcD■etl^tlA^^5^^y - \^i3\^^(Dm.^mnmji 

•5%$tF>i-Y>ji«S!^<gffill»#iai:, #-y--tf;^y- F®^!lSAlf i: SM9a 
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^ ymm^t^mmm ^ - f® F^-f >f*ISi^&^:^cao'v^TEnd-to-Endco@^&3 

5S$fe^- F7!)\ i F^^>l^®S5&'tffgS:x«lbTaS&®*^$:^Te) g F^^> 

msaf^^Si:, -^--tfxy - F<D^aaA^tS:^^^5f--r-5i?--li'xy - FA??f^ 
-^-^WRi:. FA^ejCDS^fc/SDT^K/ - Fi^^e^aSj^^y - F* 

\iQ(Dm^mmmf£^mzv- j - FA?^^3§«-f ^^s^fe f^i ^j^ftsss^ 

Cfff#«2 1] 

BtflBS F^-f F^-f bC-^® bd<n2/-^t 

t>*U >^'®^Jf|)c^ t> U >y i'. MtJfiCQoS ;^ h U >y i^^OU ^'iJ' U V - W ?g 5: 32 

cif*a2 2] 

m-t^^m^m±t=.^iL^mm.t.-t^m^^i 8 — 2 o®v^■r4^A^la^cia«0D 
> ^ - F^ -r > i^'^So 

Cff#«2 3] 

3?gi-rs^©&M^> mffaFji-rvr^Sis&^f^^ig*^ F>i-r>ra®*>y h'7- 
U V-xW$gi:5:5gg|-tS#l2S:«;tfcri:$:#Mi:-r^ft*«l 8-2 0®v^ 
Cft#«2 4] 
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t^z.t^w^^t-t^m^^i 8~2 o®v^■rtl*^l«^cfB«®-1'>^s^- K^-r 

[»*a2 6] 

vv:xmm-*)'-Ammizj:vmm-t^^i:^<f^m.t.ir^m^mi 9, 21,22 
Cff#a2 7] 

^- Fji-r>;u-7^-i' >yss. 

[f»#a2 8] 

8 — 2 7 (D\>^irtii}^ 1 i^tciaftw-f >^5?- F^'i'>;L'-5^-r y^mw. 

[»*a2 9] 

-9-- ^ h i: bT URL Mta-!?--t:'xy - Fi: bTWeb -^^-- 

A$:M^^S^i:$:4t^il■r•5fa«®lf#JSl 8 — 2 7©VN-fn*^ 1 J^fCiattW-f 

F^-Y>;i/-5^-< >y^«o 

[0 0 0 1 ] 
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^cSv^T. >^'«fB7^)'^ii^$n^v^ftfi(Z) K^-r >«^Z)SS&WIB^^UMt- 

[0 0 0 2] 

7">r 2000^tc T >f -r-'T->r -X -7 (ietf) co-r >^ h 

F^:7h (Internet Draft) ^LT56^r^tl7c draf t-abarbanel-idr-bgp4-te-0 
l.txt (Z)||l M^V^ blSl3MtCj§^$nfe rBGP-4 Support for Traffic Engine 
ering j hfflf >S B. AbarbanelSitC J: ^ffi^SJCfH*^ 4xT V> -5. 
[0 0 0 3] 

^CDt^5R<Z)>r - K;<>f >QoS > ^*i§ff ti. Border Gateway Proto 

col (BGP) (C. ^^^©%!c, M^^^^(7)ifLVMJ>^^ hU^y^&JSinb. Zti^ 
(DV y ^ ^ h V ^ ^MM'ft't^ <kolZkutoT\omous System (AS) -f > r^CO;U 

r hT'A^di)^^:. fe^^.^^iQoS (Quality of Service) 

;SL;^;i/-5=''r >^*&lljat-^:S'^(BGP-TE -^^) 

[0 0 0 4] 

2jiuc^u >^tc5?f LT»ju Asra(Z)U ^au>^(Z)^S5^ 

^ti. ASODBorder Router ^T'I2S $ tl -5 External BGP(E-BGP) ir^yi/a^fCcfc 
[0 0 0 5] 

T^^1'rltf?^?^^V^. KS\H(D^m(D^mV y ^ (DW^lt. ASp^gODAS Border Rout 

err^T- Internal BGP(I-BGP) -fe ^y 3 > SrWli -?*n(C J: U 

^„ I-BGP ir^yi/3>C7)S^;^)^^aU>^C^SKi:^U, ^ (Dmm±<Dm^.^^ 
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[0 0 0 6] 

^(Dtci^. ASp^fZ) Intradomain Gateway Protocol (IGP) . tz.t.X\t0^en She 
rtest Path First (OSPF) , Integrated Intermediate System Intermediate Sy 
stem (Integrated IS-IS) ^M') y ^ ^3,^^^. MM^^^OD 

A^^-^ SrScSIt*^*^ (IGP-TE^^S:) 5:«V^^3^^Cj;^J, _hfH^llU>^ 

(Dm^±(Dm^^m. mm-^^Eo:>m^^^^z,}ifi<'^^. ^c^fii^i-BGP 

t* -5 :^ J: o rnsMf 

[0 0 0 7] 

«J:(Z)#|iitc J;oT, Asr^oo E-BGP-fer^y ASp*g SrSffi t"^ I-BGP 

[0 0 0 8] 

b ;t t^*S«coBGP-TE;^ S:. r^hmz igp-te^^cd W# v^ -5 ^ ^: t% 

fe^AS-Ap^OiS*> fe^(^^ti;i/-^;0^^ft&0OAS-B|:^0[)^*, ^-5 V^^i;l/- ^ ^ 7? 

m'st:>t\.^. AS-AP^CO^^, ^-6 VNti;i/-^:^>6AS-B^;i/-7^^ >^*«r|g7S:AS B 
order Router<^M7t?^ t 'riGP-TE'ftt^;^^ ^.ffim ^ 4a ^ o 
[0 0 0 9] 

tc}lX\tlQ? L/T0SPF5:MVN-2>^-^AS External LSA ^ S V^T AS-Ap*gcZ)AS B 
order Router ^^gpcDAS^ CO T K l^X^CDgli^tt (Reachabi 1 i ty) :^^@a;f^$ tl -5 
^i:{C J: U^fSt'-Sr il^^T^-So U;b^b^^'i'b. -|gtCIGP-TEW?6f£t-t-eti. 
AS Border RouterTb^ AS^gP^C^T K U;:?. 0PJJ^'[4 tit);^^'^ fecZ)(Z) ^*C^ 

[0 0 10] 

3 3T% BGP-TE;5^T-^|^bTV^-5 J:i)tC. AS-Af^OOiSg*. fe-S ^ 
4^tC IGP-TE h =i;i/$:ttrfp$it, ;^>oI-BGP -fe^y i/3>$:AS-Ap*g(7)AS Borde 
r Router i:(^raT'|gSbTBGP-TE protocol 5: SfSt" ^ X ^ ;^)Wtg?^«-^. 
AS-Af^CDAS Border Router^:^i;^)^ AS-B* T-<Z)Mg&^ffi ^ BGP-TE W^B^^^e^f^m 
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^^:r.t:fy^^^^^rclsb. I GP-TE Wfg t Wi± T f t » ^ ^? ^ (C J: tj , AS-A 
■p^OD^^. JV-^-^^i^ AS-A t^cDBorder Router $:/r b T AS-R/xPjat" ^ 7ci?)CD 

[0011] 

b;^)^b?^;6^^. :i(Dm^mM{t. AS-Ap^tZ)^*. ^ ^5 AS-B(Z)AS Border 

Router* T-C^@S&5a^ti^f^e) r i:7E)'^T'g'g>;;?)\ *;mSTfe^AS-Bi:^C7)AS Borde 
r Router;^)NtAS-Bp^00$g5fc<^i^*> ^ t T'CZ^Sl^Jlf^^rfTe) :i h ;E)^"e$7^V^ 

^mM-t^f^i^ifZMM^^kS Border Router OD^l^ Sr^f? o «r ^ A'! T $ ?^ V^ V^ T^S 

[0 0 12] 

Z,(D?^M^t. Mx.tiAS-Ap^(Z)^7S. ;b-^;^^e3AS-B(Z)AS Border Router* TrOO 
bTtj. AS-BCDAS Border Route^;^^ ^ AS-Bi:%(Z)^$fei^*, ;i/ 

r^\^^r^i^ {cM:^e^ (CEnd-to-EndcoKST- M ^ *?iT- ?fc fe U X. -6 o 
$:ill::^Tco (End-to-EndT(7)) SSas&^^^ti^? ^ :^ ^ ^ il Tp?®;^^ 
[0 0 13] 

;0\ iggg^tc^^xnttoo^^xr?^ bT?8^7^4x;^|gi H^vM^lgi9Htc 

I^M^Uf^L rcisco DistributedDirector j iifflt'-SK. Delgadillo &:{Z^:^^ 

mmmmizmm^tix^^^. 

[0014] 

iKPfg^osffiti. Web ^^>(Tyhmeh v-j^izT^iE^.^^m-^iz. m 

b ;^)^-:3:^^v h - ^ CDS^^O^^^ ^ < ^Web (DM^ 

^miy:^'r2^t.LX^m^nx\^^^. Web ]^:^T'tiWeb ^ ^ -f T > h ^ c^HT 
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TP GET request7b'^i^-/^^^M*^4x. Web -t^-^Tb^^Web ^ ^ ^ T > NM^HTTP 
response ti^M^^tl^ h^>if ^ i/ B y^mti^^7t:>t\^^ o 
[0 0 15] 

-IStCHTTP response OD«i3^W^g»7^)'^#V^ fcib. mmMM^nom^. Web -t^ 
15:cZ)Web c^^ ^-i^-A;^'!^-^*^. V^~rtl(Z) ^ -i^ - A;^^ ^ Web ^ ^ >f T y 

hn^(Dm^timm.m^:^\ fe^v^^iweb a)^^--9--7^^^^^^c7)^S:ft#tiv^T 

[0 0 16] 

rtlS:||Sgt"'5fc4?)(C. :$:gtf5liDirector Response Protocol (DRP)$:Ji^b 
, Web ^^-r T> h-t^-Y hc7)DRP agent ^^'i^Sic^^Web ^ -it- Ait^ h 
ftf^DRP server tcMbT, ^ ^ -it- A:^^ ^ Web ^ ^ >f T > N f«I^ 

;^?^^«®?^Web ^^-it-/\^^S^'r^^:i:*'J^tgT^^o r<Z)|^{C, 

hr; — ^ii-f K ;^ >r > S^ — ^"C, BGP(Border Gateway Protoco 

\)U^;V(7) AS OD/Jn^v:^^, tJ: p5t>*tCIGP(Intradomain Gateway Protocol) U< 
)V<DJV-^(D:i'^y':fm(^'^^(Dmm^Mm^^Z.t:lZj:^J. Web ^^-^-Ji^^ 
^Web ^^^T> ^|RI^0«M«^^*^TV^-5« 
[0 0 17] 

o*tj> >f F^-f >;b-7^>r >^*tcfeVAT. BGP i^^;b^iGP 

raff Srf -S^gWeb it->'\'C7)^^(^fc5?)tC, Smyj\^(D:^^y hC?-^C7):g®g 
5: L o T ^ -5 2 ;^':#^6^T' & . 

[0 0 18] 

UA^L^A'!^, DRP protocol tjtfri7&(Z)BGP-TE^IlI^tC. «?^|gCDASp^C7)*®7&: 
AS Border RouterCDJlf^. /^^ZfliZkS Border Router7!)^ ^ Web ^^-fT^H^T 
Og^ig^^COV^T^i#;«LT^.^^V^;^c^S?), End-to-Endc^ft^@M5^^#?^&^Te) ^ 

^ T ^ ^ V ^ ^ |W| « ffl ^^'J -5 c 
[0019] 
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End-to-End-e^^^, MM^^ E(D :^ V h U - ^ V - X L tcmmMlfiti^X^ # 

7S:V^^^/^e) ^i:T^fe-6. ^(DM&l^t. Se*(7)BGP-TE:;6'^, IGP-TE:;5^S;?^'^•j•S:fflv^ 

U-^ U 'J-X^m^^Xno ^5feASp^(7)«ii7^AS Border Rout 

erOymM. ^Jt^rJ^lzmn^tifchS Border Router:^^ t )V-^t.X(Dm 

[0 0 2 0] 

m2(D?t^mj^At. End-to-End7?^^«, MM^^ E(D y h V - ^ V 'J - 

x:&^. DRP ^m^^^m^icit. ^my^f^<Dm^^M^z.t.itx^^t)(D(D. m 
m y(Dm^mm^m^^t>i±x\^^fj^^^rc,i^mmittmtix\^^^j^^^ 

^r>*tCBGP-TE. IGP-TE^'tt^fflVA-5#^tCtd:. #^CBGP-TE;0^7^«:5'foI(Z)^(Z)MI^ 
[0 0 2 1] 

r^^v h^-^m^t.^nmzm^^h&wMw.^no:^t.t'^xnt^ti-^rc.}i\^ 
t>*jcQos ^ h u y ^m^t^'r^xm9iix^^mi&tr^^£'^^'Dr=.f=.i^x&^o 

[0 0 2 2] 

- K^>r ^a-^^C^3V^T, End-to-EndT-^^, if (Z) h »7 - ^ 

U V-X$:%>«by^gS?&S»?;0^prtg^3ie. tJ^$feAS|^C7)«ii?^AS Border 
RouterCT)®^, ^ ^ l>*tC^^$ tl?^AS Border Router;^^ JV-^tX 

3 X. -g) -f > ^ - K ^ -r > ;u - 7^ ^' > 47*^e ^ f ^ 3 
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[0 0 2 3 ] 
[0 0 2 4] 

[0 0 2 5] 
[^lE S: «?^^-r €. » ® ^|g] 

(C S ^ V N T End- 1 o-End g jISK S: f J: ^ -r S „ 
[0 0 2 6] 

[0 0 2 7] 
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[0 0 2 8] 
[0 0 2 9] 

TSM^B^fey'- FA^e^S^y- F*|fiI'N®»S&M«l¥&m#t-€.$B5fe F^-f >JS 
««S&<g«lJf##S$:-^tf«figi: U, End-to-EndaS&^«?#|gtt, 5g$fcy-Fffl 
F^-r>I^S8&i:, ^R9B$feF^-r>*^?>^SF>i-r>ST'(D Fji^>raMS&i: 
, F© F^-r>f*ISi^&i:^cao-v^TEnd-to-End^c«^iS[^5:31#^i-^><J: 

e)(cbTt;avN„ ^^fey-Fii, e F^^>l^@iS&a*?#S, F^-r>WS8&S 

So F^^>r^ss&®^#ias:. imy- F^>s^.^^±%$fey- FJi/^^i^^^i^gpy- 
Fic^fts-tiritSfiXtiaitiSo Sf-, jUffy-F, ?E5fe/- Fi: UTcf^«ffiji 

09y-F5:PROXY - F(C®#^ bTt;av^„ 
[0 0 3 0] 
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S[^il^c^o'^r^TEnd-to-End®SS&^x h Jt««f -S 3 (c i mMi-£-^~'d: 
- K?5;^t>'tCEnd-to-End®SS&?:a#?-r.5-9--f - KSiS&Sf^*© i: 5: 

[0 0 3 1 ] 

\tJ- F*^^®S#tcf5CT^Sy - FA^^^aSi^^y - F^lBlOTes&^WfP'fc 
^ t>*{Ci^-- t;-X J - FA^t F;< -^^ >ifl«ffiS&M«i§^§:^® 

[0 0 3 2] 

r^Mi^a#^#s&. jiSffy- Ffesv^^±^$fey- FJ^^^oD^i^spy - Ftc^^&s* 

fe^tigtaJnS^ M^y-F, 5B5fe>' - Fi: LTt>«ft®ffiS®y - FS: PROXY y 
- FlcJSf^bTSv^o 
[0 0 3 3} 

, ■9^%J - F*^;i^ill«>'- F^CJl^fUT■fe>y^/a>$:|g3ibTtufH^»^i^ft/- 
F*', i£I^Stcf5DT?g$fey - Ftcffiwilfty - Foot Flx::?.$:a^t-Sii:{c<fc 
U -fe i/ a > $ri?J 'J J; e) {CT'SS. 

[0 0 3 4] 

31 h i: LT URL (Uniform Resource Locator) ('^ BufB+f-- tf;^ 7 - 
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[0 0 3 5 ] 

mmcDmmcDmm] 

*l8«T'ti, 4 y^- y)v-r-^ y-ifmm. a^, 5g$feK^-f 

5: L S: aiS; S r A^T' ^ ^ o 

[0 0 3 6] 

^mm(n^y^\^:^-^y}\^-^-<y^'mm.\t.. 5B$t F^-r>j2^#a8&^ 

5E$feFjl^>i2g«SS!&<gfflJM^#©i:. End-to-EndMI&a#?#|2 
H^mX. ^5tF;t'<>f^«)@S&, jlSfSK>i-f >7!)>^?B$tF^-f 
ft F>l -^^ >l^@iS&®t-^T®W?B^mv^TS«7^|6l(7)*J8@M&a#?j!)^fe:i«;x.^ 
i-JiCtftf-^-t-So rC5J:-5 J&^^SrMfflb, $ fjtc F;* F 
^-r >r^;i/-5^-i' y^^^mi^ Q o s ^ S u -v ^ S:^/S$«s:ii;ic 

*|g^®BWT'fe-5j3l'®*lHi;£(-JT'>S;<, S'©:^f6ltCMLT%)End-to-End 
[0 0 3 7] 

MWlJW^ISi:, %$tF^-f -9— y - FMS&S 

^^mi:, ^m±. 5B$fc F^i-f >P*3(7)aiS&, JI«F^-f >*^65»g5feF^>f 
Si?!, Jiff F^-f >I^Sg&®-r^T®W^?:fflv^TS«:&r6J®«ii@8Sa#^, ^5: 
6t>*tci^--tfXy' - F(D:ft#<Z)M#5:#«LT, (gA^'fe-y-- t^x y - FT'«® 
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Q o S ^ h U >y ^ S:Mf5S-ar^3i;tcJ; B KFTfeS VV->7(D 

S8&<7)3§5fe«ii!c^ig®^^f®QoS /N"^^ t-^-e^ <-!?■- A® :it?^t)#j« bT 

f ® g&Sf! 5: MfiK t- •£ i i: T' ^ S o 
[0 0 3 8] 

b, 1 i:S2 il(DM/SM#S:mH>9bT*IIJ6®?^MS:Si0^t--5„ ^J3, * 

[0 0 3 9] 

ai ^^mt^n. m 1 (n^mo)mmii. k^-t >a ; 1 5 5 i: K^-f >b ; 

F;'i-r>A ; 15 5 p^ODi^ff y - Fl 5 4, K^-f >B ; 1 6 5[^(D^%J- K 
1 6 4 i:*^#«-rs:^ >y h'7-^«figT% ilgft - F 1 5 4 A'!, SF^-f^WS 
.S&;^^#ei50, Fjl-f >PaS^af?^|gl 5 1, F^-f >S^SS&^II 
15 2, End-to-Endf^mmm^mi 5 3 5H$fe - F 1 

6 4*^g F>i-f >F«3Sgis#?#isi 6 0, ]^:f-4>mm^mm.^&.i e i, 

[0 0 4 0] 

^^]^:f--(y^mm^mmmm^mi 5 2tt%5fc>'-Fi 6 4tcMbT, path 

discovery request 1 7 0€:jlHIb, 955^ F^ -f 1 6 2 

fC J; USi^fg«CDig:IIA':path discovery replyl 7 1 tLXM^^n^. End-to 
-EndSS&51#?#m 1 5 3 li, S F > f^MS&i^^^^lg 15 0, F ^ > P^ISB& 

mm^mi 5 1, 9B$feF^-f>sfiSs&<s«ii#*ai 5 2vm''bn^^j>i^mt£ 

T'<Z) F^ >P^S8&, 5E$fe F^ > pfcl®S^®^«£ Bit b feSja^Sii& 
[0 0 4 1 ] 
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[0 0 4 2] 

ystem)^ J - \^ ^ jv- ^ tMjz^^^rc.m^^z'D\^^r PArMmmm^j&^^ . 

1112 ^^M^^ t.. Autonomous System AS-A ; 1 9 0 hAS-B ; 1 9 ZCOW^V h 
V--^ K>C>r>;^)\ BGP (Cj:tJ^1^§|S:^^y hU-^ 1 9 I t^m^mm^nx ^ 
-J hV-^m^X. AS-A; 1 9 Ort^Ctijt||fS;i/-^ 1 4 0. ASft cfJ^^;!/- ^ 1 4 
1. ASJ^#;i/-^ (AS Border Router (ASBR) ) ASBR-Al; 1 4 2;^^#^Et. 1 7c 

. AS-B; 1 9 2 [^tcti^$fe;b-^ 1 4 5. ASp^gcfiSie;!/-^ 1 4 4, ASJ^#;i/-^ 

(AS Border Router (ASBR) ) ASBR-Bl; 1 4 Sti"^:^^^^, 
[0 0 4 3] 

BIl tC5$^tt€) K^>r>A ; 1 5 5. F;<>r>'B ; 1 6 5 li^tl^4x> Autonomo 
us System AS-A; 19 0, Autonomous System AS-B; 19 2 t.lZMfZ^l^. t.fc. 

mm J - K 1 5 4, - F 1 6 4 itmmjv-^ 140, m^jv-^ 1 a 5 1 

[0 0 4 4] 

m2\^(D±mQ9m(Djv-^it. 'en'en&.T(Dj:ofjt^m'^^^m^^tix\^ 

^fe-f. AS-Apf3C7)itfi;i/-^ 1 4 Oti, AS[:^T'CDKf6U;i/-7^'<>^^W?B3cm# 
IIR^ LTOSPF-TE 1 OO^r^V^ (-e(Dffi(Z)AS[:^C0;i/-7^ ^*WfS5c^#Mi 

m^mthx BGP-TE mm^Mm-t^r^^o) i-bgp^mi i o^ffl^>, jg^feK^ 

'OP'gOOSS&^ffi^W^ISPath discovery protocol ^IS 1 3 0^. End-to-End 

(D>fy^-h^^>fy<Dmmm^^m^mx&^End-to-Endm^miR^mi 32^ 

[0 0 4 5] 

AS-Ap*ga)tfi^;i/-^ 1 4 1 tiOSPF-TE 0 1 ASJ^|^;i/-^ 14 2 

tiOSPF-TE ^|gl 0 2, ASrac^i&65;i/-'T--<>^*W$63g^<7)fe5^a) E-BCP^S 1 
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2 1. E-BGP 2 1 (Dm^^kS-k\H(D^(Dm<D)V- ^ ^m^ir ^r^^COl-BG 

P 1 1 t^n^. 

[0 0 4 6] 

jgf^^iai 5 0 i-BGP 1 1 0 ti. ]^:f^^ymmmmm^mi ^ 1 

tMfZ-L. Path discovery protocol 1 3 0 ^ >S>BS^#ffi:SJ»^ 

IS 1 5 2 . -r >^ftSg&^1tM^#IS 1 6 2 ^*f/;S End-to-EndMS& 

3 2 ^End-to-End^g&5^^^|g 1 5 3 t.\t^tl^nM}Z^^ ^ o 
[0 0 4 7] 

-?-L/T. AS-Bp^C7)^$t;i/-^ 1 4 5ti. OSPF-TE 1 0 5. I-BGP 1 1 
3. AS-A(Z)iIfi;i/-^ ^OO^-eSiiSS&^^&^T-p^^ODPath discovery proto 
col 3 1 ^;J)^^«^S;$tl^o 

[0 0 4 8] 

AS-B|:^(Z)(ti^;b-^ 14 4 iiOSPF-TE #|g 1 0 4 ^I^^D^ kSm^JV-^ 14 3 
ti. OSPF-TE 10 3. I-BGP 112. E-BGP 1 2 2 h 

[0 0 4 9] 

Z(Dt^. OSPF-TE ^Ig 1 0 5 ti. S > 1 6 0 ^*f/S b 

. I-BGP 1 3ti. F^>r >raS5&^*?¥©l 6 1 tlMjZ^L. Path discove 

ry protocol; 1 3 1 F ^ 1 6 2 ^ ^tl^tl^t/J;; 

'i'^o ^ft^ Path discovery request ; 1 3 3 tiPath discovery request ; 1 7 
0 t.MiZ^l^> Path discovery reply ; 1 3 4 Path discovery reply ; 1 7 1 

[0 0 5 0] 
[0 0 5 1 ] 

EI2lCtel.AT. E-BGP #121 2 1. 12 2ti^^S(5:^^y h U - ^ tBG? h=I 

#{CE-BGP ^cj: tj^gs^^^ti. ^ -^m^m^^^x^Wc^lzjV''^- 



1 9 ' 
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Prefix) iZMVXkS^ECO^oizm&LXm^Mr'^^^^t^^okS Path CD««S: 

mm^^^ta^x^^. as path {tm^miz{tkS(DiD^m'^r^:r.tiz^^)m^ 

[0 0 5 2] 

m3(D:^-j h^-^M^&^f yn^y^Elti. AS-Al 9 0;^)^?>AS-B1 9 2 f^O 
kS-h\H(DS:^JV-^ 14 5^ V(D&^ti^ [AS-A (190) . AS-xl (2 0 0) . 
AS-X2 (2 0 1). AS-B( 1 9 1 )] OilitCSfi^-gjSS^MW^. [AS-A (19 0 
) , AS-X3 (2 0 2) , AS-X4 (2 0 3) , AS-B( 192)] CDItRjcMfi -5 

[0 0 5 3 ] 

ASJ^#;b-^ 1 4 2_tCDE-BGP 1 2 1, ^ ^ t>*(CASJ^|^;i/- ^ 2 1 I ±<D 

E-BGP ^Igti, ^n^tl±fH2 'D<Dm^mm(Do^[kS-k (19 0). AS-xl ( 
2 0 0). AS-X2 (201) . AS-B( 192)] t^^OkS Path Wfg^B^^#bTV^ 
-So -^S-, ASJ^#;i.-^ 2 1 2 ti. _LtH2o(7)SS&^lt(Z)e)'^. [AS-A (19 0 
) . AS-X3 (2 0 2) . AS-X4 (2 0 3) . AS-B( 192)] t^'^okS Path 

[0 0 5 4] 

ASj^#;i/-^ 1 4 2±C^E-BGP #|gl 2 1 ti, AS-Bf^CD^^fe^l^- ^ 1 4 5tcai 
Mt-'2>fci?)C0AS Path '^$g [AS-A ( 1 9 0 ) . AS-xl ( 2 0 0 ) , AS-x2 (20 
1) . AS-B( 19 2)] SrI-BGP 1 1 1 $:M V^T^fi;V- ^ 1 4 0(Z)I-BGP ^ 
© 1 1 o^a^t-'Sc [lI3T^f J:e)fcilfg;v-^ 1 4 Oli. -€-(^ffiASJ^^;i/- 
^211. 21 2;^>e5t)I-BGP ^|g^®bTAS Path W^g^A^b. ±fecDAS P 
ath {CjDx.Tf^#AS Path ^ UT [AS-A (19 0) , AS-x3 (2 0 2) . AS-x4 
(2 0 3) . AS-B( 19 2)] ^mm-t^o 
[0 0 5 5] 

PJ.±^^J. J2l>fi;b-^ 1 4 0 (7)I-BGP ^mt. AS-A19 0;^^^, AS-B 1 9 2 ^ 
[0 0 5 6] 

miZ. ASJ^#;i/-^ 1 4 3 [^(Z)E-BGP 1 2 2 ti. AS-B 1 9 2 t AS-A 1 9 
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O^CDAS Path m^^Mniy. *W?g^I-BGP 1 1 2 ^/M>T5B$fe;i/-^ 1 
4 SP^ODI-BGP 1 3^Ji^^^T-5o 
[0 0 5 7] 

1112 fC j3l^T. OSPF-TE 100. 101, 102 tiAS-A ; 1 9 0 t^CT);!/- 

s vy^:^^-hJV-^^y^*^m^m^^x^mmiz^ikL. AS 

-A; 1 9 Op^^^OD t-;Kui:;-7^^tK^CU >^W?6^^-5^i:;^^T^^o OSPF-T 
E 10 0, 101, 102 {tz.omm^'^^&McDjiy- ^ ^^^i£M0:>JV'' ^ 
x-(Dmmm^^tm^^:r.titi^x^^^. ^<|hi«(cospf-te #^i o s, 104 
, 1 0 ^{tks~m(D-^P^(Dh^ni:^-rjt^x:^{zvy^mm^^^^itti'^x^^. 

[0 0 5 8] 

llI4cD:^^^y ha-^SmS:^-r>^n^V^lIti, AS-A ; 1 9 0 P^^C j3 V^Ti3lm;b 
-^14 o^^^^mjiy-^ 1 4 5^(Z)Ml^^ai^"rtg:&. MSt*^ASJ^|?:;b-^ 
14 2^ 2 11, 2 1 2 tC^bTjtfi;i/-^ 1 4 0_hC7)OSPF-TE ^MJC<fc 
K^>r >P^M8&^W3 0 0, 301, 302, 310, 311, 321, 323 

[0 0 5 9] 

^fg;i/-^ 1 4 Oti, I-BGP #mi 1 0(^#2^;;^)^^-r >^ K;>C>r >CD 
am^^WAS Path Si^t" -5 ^^ASJ^|?;i/- ^ 14 2, 2 11, 2 12 0) 

»m^^fv>, OSPF-TE ^mi 0 oc7)«$g^se5^cM^'gr:t)i±^3^T% 
^;^)^e>:l4^^0ASJ^#;u-^ 1 4 2, 2 11, 2 1 2^(Z)@^#fflW?Bl^SS^^ 
ffi3 0 0, 3 0 1, 3 0 2, 3 1 0, 3 1 1, 3 2 1, 3 2 3 3 i: ;b^T' 

^, -^(7)?^:^, 1 4 0 1 4 5 t), 

®®5:#>«L;tAS-A^AS-Br^(7)SSSM«P^«?yavi/^i:;^)':T^^o 
[0 0 6 0] 

^^JV- ^14 0 p^C^Path discovery protocol 1 3 0 ti, 

^5B5fc>'L'-^ 1 4 5 CD Path discovery protocol 1 3 l^^Sff't-S 

2 tC is -5 Path discovery request;>t -fe - 1 3 3 ) « 3 tltC J: U ^5? 
1 4 SF^CDPath discovery protocol 1 3 1 I-BGP 1 3 00 if 
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mm^^mi^. ^S^^Itl^tC^jS-^-^AS-Bp^CDASJ^I^;!/-^ 1 4 3, 4 0 1. 
4 0 2 ^^^^-^ (IKS ; h O - ^ m^r^^O y ^ m^M) o 
[0 0 6 1 ] 

i^tc, 1 4 5 pfg(7)0SPF-TE ^mi 0 5(7)«S&W?g$:#flM'r^:ihT- 

. ASJ^#;i/-^ 1 4 3. 4 0 1, 4 0 2;^^^, ^ 1 4 5 * T<7)^5fe 

>r >P^Sg&#ffi4 10, 411, 412, 413, 414, 415 5:*^ -So 
UT. Path discovery protocol 1 3 0 t^i^M^^ tltc.kS-ktkS-EfS(7)&S^ 

[0 0 6 2] 

1 4 5 CD Path discovery protocol 1 3 lit. MMlyt=.kS-k 

; 1 9 O^^^kS-B; 1 9 2^CD*iEgSS&> ^ AS-Bp^CDASJSI?;i/- ^ 

1 4 5 a-e(Z)SigaS&C7)M#C^W$g^iifS;i/- ^ l 4 OCOPath discove 
ry protocol 1 3 0^®^t"'5 (H 2 jStl" -SPath discovery repiy^^y-fe 

- y 1 3 4 ) « 

[0 0 6 3] 

&.±(D'^W^f)^ib. mmJV-^ 1 4 Oti, 14 5 *T'(Z)End-to-EndT' 

[0 0 6 4] 
[0 0 6 5] 

bTVA-5o 1 4 Op^OOI-BGP #|S1 1 0tii^MK^>f XDAS 

; 1 9 0*^^^$t K^-f >(DAS ; 1 9 2^T*C0AS Path <gffi?¥(A) SrttffiL, 
-ene5(^Path(Z)^^^^^^C7)^^^;^ h U ^ , ?l®^(Z)Qo S h U ^ 
, tjt^tf IZkS Path {gffia¥{CM/St*'5^ff ASf^COAS Border RouterT K :^ 1 
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42. 211, 212 ^M^^^ (as CD 9 0 0) , 
[0 0 6 6] 

mz. ospF-TE ^mi 0 0 (Dm^mm^m^^xmmjv- ^ i 4 o:?b^^i3i®As 

; 1 9 Of^CDAS Border Router 1 4 2. 2 11, 2 1 2 ^(7)Mg&MWI¥ (B) . 
e5r>*fC-^4a^(Z)Path(Z)Sgc^ h U ^^QoS h U -5 (gI6(Z)9 

0 1) „ 

[0 0 6 7] 

Path discovery protocol 1 3 0 ti, 1 4 5^C^UT±fa^^# 

AS Path<^SI¥(A) ^ii^f -5) (EI 6 CD 9 0 2) . ^7^. Path discovery proto 
col ^gl 3 OtiAS Path ^ffi|¥(A) fC^/;5$i±T, %$fcA S 1 9 2 f^ODAS Bor 
der Router;^)^e)%$fe;V-^ 1 4 5 t T'(D@^<g« (C) 7^ ^ t>*tC-?-tl ^ (D^^^^C H 
U ^v^^QoS ;< N U 1 4 Si^^^Sff-^-^ (0 6(7) 9 0 3 ) „ 

[0 0 6 8] 

«^tC. End-to-Endg^^^^|8 1 3 2 1 4 0 ^ jJIff A S 

(DAS Border Routers CD@S^#ffiS¥(B) . A S ^%5fc A S ^ "Tr^DAS Path 

<g«l¥(A) , m^AS ; 1 9 2 1:^ CD AS Border Routeri^ti^ ^^^JV- ^ 1 4 

mmmmic) <d s -Doym^mmcD^m^ h u ^^q o s h u ^ ^^n^eti 

fflV^T^^ft;l/-^ 1 4 0;^^^^$t;i/-^ 1 4 5 ^ -CcDftiiS^ ^ ft»:t- ^ (12 6 
(D 9 0 4 ) , 

[0 0 6 9] 

m7(Dyu-^^- hit. 1 4 5tcfe^t^^S&^#?(D#jiitc 

o V^T^bTV^'5c Path discovery protocol 13 1 i;!)^^!^;!^— ^ 1 4 0 

^AS Path <gW§¥(A) ^rS^^n-S (EI7(D 1 0 0 0) . I-BGP #|g 113 (DS 
^mm^m^\ as path ^ltSf(A) tCMi^r^t* ^^^^ASP^CDAS Border RouterT 
Kl^X 143, 401, 402 ^M'i^-t^ (H 7 (D 1 0 0 1 ) « ^^CV^T% OSPF-T 
E 0 5CDSg&W$g$:MV^T%$tA SP^CDAS Border Router;^^ ^^gft 7 - K 

^CDSS&MffiS¥(C) (EI7(D 1 0 0 2). 

[0 0 7 0] 

*^fC, Path discovery protocol 1 3 1 It. AS Path ^fflgf(A) tC?^;^;: 
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UT. ^SfeASrtOOAS Border Kouterf)^ it,^^)V- ^ 1 4 5 ^®MS&MWI¥(C) 
, ;fe^t>'{C-?-*ie>®Path«i^^^ hU tQoS >i h U >y ^ ici'li;!/- ^ 14 0 
^il^-T'S (07® 1 0 0 3) „ 
[0 0 7 1] 

jlfS, S«©Proxy y - Fi: LTSffl-r^J^ffiC 09) Ztitf^T^^o iik 

11^:^1 6{C. 0 9 (Z)5liSffi«ttli*a8 i:|f#* 1 7 ^C*ffci;LTV^S„ 
[0 0 7 2] 

jH^y-Fi 5 4P«g©F^-f >r^«s&s#?#isi 5 i(Dmm^. i^#y-F^f<z) 

/-F15 6 (rz:T-tt-<><5f F^-f >SS&«#/- F) P^® F^-f >W@B&a 

8 p®e«^c#LTv^^. ji^y-Fi 5 4(iF^-r>rasi^w#®jR 
)^e>t)t{css&]@#?®fej*ic, F^-f >r^s]K5j##©i 8 1 (cioT. y'- 

Fl 5 61^® F^-Y>r^Sg&]g#?^|gl 8 0 i:®^^T'^l«S:^?V^'»fgS:A#t-^ 
= Interdomain route request (18 2) , Interdomain route reply 

(183) (DKy-nrnm-^i^^, F?i-<>rasssa#?#^j£/^^®#^i^'^ 

-;u®l&f^(c-s)v>-cti-r^T$fe®02 ®«-a-t;|Bit;T'fe.5o ^fc. *IIJ6®?^ffi 
®^^®Krf^{co(,>Tt, 0 2®©-&®Kif^lc)ii-rs (06. 07®7n-5^^ 

[0 0 7 3] 

0 9 ®«B&«^s:s^-t:/D >y i7 mizBtmm<Dmmt, m i ©m^tcfet'^^ii 

#y-Fl 5 4 fcj:?>'5g$fey - F 1 6 4 A^^tl-?tlF;i'l'>t*I®:^>y ht?-^^: 
^LTij^M^* 1 9 0. 1 9 1. 1 9 2. 5e5t«*l 9 3, 1 9 4, 1 9 5 h+g 
SS^3tlTl^S^-r;i/T'fe';, jilff/-F15 4, 5a$fe ^ - F 1 6 4 
5B5fea§85S®Proxy i: bTt6# bT V^S^^ffiS:S^■r. 
[0 0 7 4] 

jtff !^5^ 1 9 0 , 1 9 1, 1 9 2 (i5B$t!^7^i:®Jift®fctti{c. Jg-gy - F 1 
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mm^^mm^^^^. :i(Dm. mm^^i 9 0, 191, 1 9 2;^?^e)^sl«y- k 

1 5 4 tTcr)ag&tCoVNTti, >[^CDSg&S*R (OSPF-TE ) 0^tCfe#L 

fc r :^ 4x ^ o 

[0 0 7 5] 

9 3, 1 9 4, 1 9 5^(Z)ilfgli^5fey- Kl 6 4 SrSffit" 
-5:^5?), iI#y-Kl 5 4A^e>%5fcy-Kl 6 4 t7?CDSS&51*?ti«iieS&*^^ 
Jg-e^^o - K 1 6 4 f)^^m%M^ 193, 194, 195%; K^^-f 

(Dmrnmn (ospf-te ) <D^izi^^Ltz.&wMif{:^^^z.r^t)n^o mm J 

- F 1 5 4. - F 1 6 4 <Z)^cDfaco#^S/'zL-;^cott^fP^cov^T^i•r^T 

^feoDEIi, llI2(Z)^^^I^D-efeUSi0^li«»St'^o 

[0 0 7 6] 

[^^] «J:i$i0.9Lfc*|ISga)?^®tC Path discovery protocol #a 

13 0^131 ^cO®»JCJ:U^$feAS|AfODMK#«^ttaiT^^^<J:e){C«^$ 
nX^^^^fz,^. End-to-End^Cfc^.^T^^^ h U ^ ^ Q o h U -J ^ ^^ML 

[0 0 7 7] 

^V^T. *l60^O||2(D|6S§(D?^MtCoVATig®^#MbTl¥ID{C|K0^t-'5o 

«TTti. gnoiiEiii, mi 2 t^mmh. ^^-:>'en'en(Dm(DMJZ^mm^ 

8 — 2 5, 2 8 tC^j-jtSt"^o 
[0 0 7 8] 

t^m^^t^o F;<-f>A; 555^F^>r>B; 565<Z):^^yhC^-^F^-f 

y^Uy^ \^^^yxms.mm^nxnv. F^-f >a ; 55 5rta)i?lff F 

554, F>^>r>B;56 5\^(D^%J - F5 6 4 ^ ^O'!*^-^ -5 ^ hU'-^^ 
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[0 0 7 9] 

y\^m^mm^m s s i , 5B$t >j2iMSS&««jg^#|g 552, -y— k-^ 

KA#^-^-^g;5 5 3 i«fB5B5t / - K 5 6 4 

^ -ojSwsii&^ifiK^^© 5 6 2 ii, -y— tfxy- Fm^mm^m5 esi)^^ 

> S 5 6 7 7b^jg^S4^TV^S„ - K 5 5 4 ®i2T{Cl±«g$C®-9-- t' 

xy-K5 5 8, 5 5 7, 5 5 6 *^®^3tl, 5B$fey - F 5 6 4 {CSi^$tlfc-9- 
-tfX^'^'fT>h56 7 7!)^^j<Z)S#{CMLT-9-- tfX&^feJo 
[0 0 8 0] 

bTtiWeb if^^yy hij^^ifioti^. Web i^-AcoW-^li, Web -^v-rr^h 

CD U i'XX htCiJSCTWeb 3>5^>^y SriflMf -Sltto, Web 3 >-t- ©is^ft:^ 
[0 0 8 1] 

m^cF^f^-^ymmmmmmw^^ms e 2iii2ifiy- fs 5 4{cMbT, path 

discovery request ; 6 7 0 $:JI>Bb, jI« >i^«ffiS&Mlf 5 5 

2(Cj:oTMS&MttCD*g*'5:^t>'tC-9--lfxy- F«A^^i:$:WitTPath disco 
very reply; 1 7 1 L Tig^*'!^ $ tvS » iJ"- t':^ ^ - FSS&a#?#IS 5 6 3 

e F^-r>(^SKJi#?^i85 6 0, F^-or^^gsi^s^^ias 6 1, ^$tF 

Jji-f >JIfISKfgfflBJ»#S5 6 2T'f§6nSg|5t9-eU?5:Mf&«ffl'lt^S:*|;^LT 
, iiMF^-OP^lSm, j!l#Fji-r>*^^)^5feF;^'f >*T'® Fpi-Y>raMS&, 
55^ F^-r>rt®MS&(7)^#:?:l.SSbfe*iii;&MS&, / - F®A# 

® iS V ^ ® a -t i t T' # ^ . 
[0 0 8 2] 

SI 0®«BS:/n>y i'Htt, EI 1 1 , III 1 2 ^' llIi:JWT® J: -5 ^eJ^ 
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2 ^m^^xmm(Dmm^mm^^. 

[0 0 8 3] 

t>^^tc. mmMmm (ei2#b^) tMttLx^^t. m2(Dmm(Dmmit. 

AS-A ; 1 9 0\H(DmiEJ - Kl 4 0 ^'JWWW ODWeb (D^^X^ V > - 7'S'(7)Disp 
atcher (Mx. IPA-^ hf^COHTTPCD, URL ^fi^^CMISffilW Layer 7 X >r 

^y^) ^LTKrf^L. @BTfc^®C<Z)Web c^^^--9--/n\ fe^v^^iWeb coURL n 
y^T-yVO)^^ l/^ hU-^ URL(Z)prefix^fi^-e^*;i/->^4j^t'tLTi>S[[UT« 
SFt-'5Web Sub-treei^-ASr^-fe, 2 CDAS-A ; 1 9 2 i:^(7)$B$fe 7 - K 1 4 

5 7J)^Web ^^^T>h*^^a)T^-feXS::^^y h ^ - ^ ^/T b T A^^d^^tJC-T ^ t&f^ 

[0 0 8 4] 

H 1 1 OD^-r J: ^ tC. AS-A ; 1 9 0 \^(DkSm^)V-^ 14 2. 1 4 

-5I-BGP ^IKl 1 0 ^ j: r>*OSPF-TE ^JlR 1 0 0 \t. El 2 CDi^M^l/- ^ 1 4 0 (Z)» 
^^|W[l::;^tg$:A^i-r'6:0\ URL path discovery protocol #Jlia ; 6 11. Serv 
er resource monitor ; 6 1 2. URL switching ^Jlg ; 6 3 OtiM^-^^fg 

[0 0 8 5] 

*yc, EI 1 2 (D^^^O tC, AS-B ; 1 9 2 f^C^^Sfc;!^-" ^ 7 0 1 tC^tt^, I- 
BGP ; 1 1 3 . OSPF-TE ; 1 0 5 ^i, BI 2 (D^^JV-^ 1 4 5 ^ |WI 1:!:^ 

fg^r^^f'STbv URL path discovery protocol #|l!M 7 1 1. ?& tN'tCURL swit 
ching #JIg7 2 0 ^COV^T^iM^'S^|gT'^-5o 
[0 0 8 6] 

:i^T% e K^>r >WSK31#?^m5 5 0. 5 6 Oti-€-tl-mOSPF-TE #|g[l 
0 0. lOS^^^^Sb. K^^vr^jgS&Jl^^iaS 5 1. 5 6 1 ti^tl-?tlI-BG 
P ^Igl 1 0. 113 i:*f/;Sb. 5E$feK^-r>SfggK<S«ig^^|g 5 5 2,% 
$t K^-Y >i2lf9M^<g«^»^l2 5 6 2 ti-etl-rtlURL Path discovery protoco 
1; 6 1 1 . 7 11 htcM/SL. i^-tl'xy - K<t?^^-^-#IS[5 5 3 liServer 
resource monitor; 6 12 t.MjZ-L. i^-tf^y - KSS&Jl#^^|g 5 6 3 lii^- 
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[0 0 8 7] 

ail ^CSV^'r, JS^;!/-^ 6 O l ti. server resource monitor 6 1 2 

J: y , Web ^ (Sub-tree-9'-A) ;6 2 0, 6 2 1, 6 2 2^tl-p 

tlCO*^, Web n>5^>^ycDURL cZ)U;::^h, CPU ^aiA^> ^^t>*(CWeb (^TCP 
^!ian:^^i/a>g5[. t>*tc Web if -A Sfi^^^ bTffio ^ 

[0 0 8 8] 

URL OUXhli, URL OOpref ixgI$^(Z)^S:Ji^f ^fC J: UURL Wf64$:S[I 
M^m-g) w^y^j'^pItb'efe'So Server resource monitor ^Jll 6 1 T.iS^Wm'ir ^'"^ 

U V - X (Z) M * (Z) ^ S: ^ SlJ t c ^ — ^ - 1- -5 r ^ ffi -T? ^ o 
[0 0 8 9] 

Server resource monitor ^jlR 6 1 2 ;0'^Web ^ -9* — 7^' ; 6 2 0, 6 2 1, 

6 2 2 (Dj^oServer resource monitor ^JIR 6 13. 6 14, 6 1 SJC^UTS 
«369(CPolling S:^ToTW$gm^§t'^3^feortgT*fe^ server resource mo 
nitor ^JlRe 13. 6 14, 6 1 5 ;^)^ Server resource monitor 6 1 2 tC^ 

LT^«3«(c. fe^^.^iiURL c^uxh(7)^3g. fe^t^^tiCPU *a.a:ft#7b^fe^Mffl 
[0 0 9 0] 

Ell Z\Z7Ss^ ^o\Z. AS-B ; 1 9 2 [:^(7)^5fc>'^- ^ 7 0 liSTfCtj;Web ^^>f 
T> h 7 3 OiS^Un-^^o Web ^^>f r> h 7 3 0 ti^f^ODURL (C^UTjI^?: 
^}^^^^\Z\%. ^9cJV-^ 7 0 1 p^C^URL path discovery protocol ^jlR 7 1 
1. :&e>tPtCURL switching #IIR7 2 0 ^*^ee*^ttM^ -5 o Web ^^^Tyh 

7 3 Oti^^ HTTP GET Request ix^^^m^. WITFO^iZ i/ B y . ^JTCP (Dir 
^y^>3>$:^®L. /'N^^lr^v hp^(7)URL S:IM^1.TURL path discovery protocol 

^iiR7 1 1 $:MVNTSji^web ^-•AV-^ h (Dmmm^ti^rd^ti^ o 
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[0 0 9 1 ] 

7 0 1 ^(Dmi path discovery protocol ^MH 7 1 1 Isit. HTTP A" 
h ^Stt^o^^.^.T^URL ^m^. URL fC>y-'t'5ftiI?5:Web mirrbrif^f 
sub-treei^-y^'-y-^ h $ tlT ^(Z):^-V ^'^a S:M 

[0 0 9 2] 

— i/n*'!^ X t: h f URL path discovery protocol #|IfH 7 

1 1 It. miSJV-^ 6 0 1,[^(7)URL path discovery protocol ^JlR 6 1 1 IZML 
T> URL W$BS:J2l«t*'5o URL path discovery protocol ^MB 6 1 1 It. 
nfeURL iZMjZ>^^ ^"^^(Di&^^^^eh mirror, ^ ^ V^ t±sub-treei^- S:^^ 

7 0 1 \^(D\}KL path discovery protocol #JIi 7 1 l^M'to 
[0 0 9 3] 

:i<Z)»^> (l);#tCWeb mirror, ^ iisub-treei^- 7^^-^^>r h 

6 0 1 (Z)IPT Fl^:^^^^-. fe-5v^^d:(2); (DcDjolfi;!/-^ 6 0 1 
CDIPT KUX^^^'t7?^<. 6 0 1 ;^^^^5fe;b-^ 7 0 1 ^ T-(7);RM^ 

[0 0 9 4] 

Ell 3(^g&>f^^B^EI(C^t-J:e)tC, Web ^^>rT> h 7 3 0 ;^US-B ; 8 9 2 
tZ)^5fc;b-^ 7 0 1 (Layer 7 switch) ^C^bTTCP i> a > ^5Sli b (#Jii 
800. 801, 802). -ec7)^-eHTTP GET request A >r ^y htf^^m^tl^ ( 
8 0 3 ) o AS-B ; 8 9 2 \^(D^^JV-^ 7 0 1 &Dispatcherh HTTP GET 
Requestp*g(Z)URL (c^i;E:f -5 Web it-/\'ti. n ^-t^ > ^^^f U :^-t^--r h;^)^ 
ttS^fe-Sa-a-. =ai5[CD-9->r h;dl, d2 JC^I^bT. ^5fe;V-^70 1;^'JURL path d 
iscovery requests vy^- 8 1 0 , 8 12S:j2^Mb. -^4x^4x6D^ ^y -fe - S/tC 
-SURL path discovery reply;< ^y -fe - ; 8 11. 8 1 3 ^gMt*'g>c 
[0 0 9 5] 

g«;V-^tiig^*g^t-^T^#J^L. :g^i§S^^C^.^^4^^Z)Web -9->r h S:5g#?'t 
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7^(Z);0^^*it>'6o 7 0 lit. Web mirror+h>r Web sub-tree-^- - 

814, 815. 816§:LT;0^^ HTTP GET Request h S 1 7 ^ 

[0 0 9 6] 

i2lfi;b— ^ (Layer 7 switch) 6 0 1 ^i. Server Resource Monitor; 6 1 
2 OD-r- ^ Backend Web server; 830. 831, 832. 833(Z) 

CPU mMM^. fe-g>v^tiTCP =i:t;^e/3>^. fe-5^.^^i;&^t>*^CWeb i^-- 

mmmeh v-j-^^mm-t^. z,z,xit. web -^^-as s i tcp 

y^y(DWt& 820, 8 21, 822 S: b T ?3 HTTP GET Requesty^°>^^ h 8 2 
3;^^«i2l$tl^o 

[0 0 9 7] 

;^v^T. H 1 1 , 01 2 (D:/n ^0. >S:t>'BI 14, gli5(Z):7n-^^-h 

[0 0 9 8] 

ST. mi 4 (Dyn-^^- hti%$fe;i/-^ 7 o i tcfet:r^MS^^#?c^^IiR{- 

OV^T^LT^/^'5o 7 0 1 p^CDURL Path discovery^lg 7 1 1 ti. UR 

^M^^^ (EI14C01101)o 
[0 0 9 9] 

St^. URL path discovery^ HI 7 1 lit. «iS[cZ)^« 7 - K^tl^tl;^^ ^ig* 

a>MaiS::&^*(^A^W¥g (D) . ^^t;tCAS-A; S 9 0 \HlZiBl^ ^mmJl" ^ 
Tb^^AS Border Router/\(Z)Sg&^ffil¥ (B) . AS-A ; 8 9 Q-^^^bhS-B; 8 9 2 * 
X(DAS PATHM«S¥ (A) . fjtibX^lC^n^<D P AT HCD^m:^ h V -J ^ 
tQO S ^ h V -J ^ SrSff (Ell 4 CZ) 1 10 2) . 
[0 10 0] 
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I-BGP 1 3\tkS Path (A) iZMjZ^^ ^ ^ A S \^CDkS Border Ro 

uterr KUX^:Kf#L( EI14(D1 103) . OSPF-TE 1 0 5(Z)ffig&W$g^ 
SV^T, a A S 8 9 2 p^(Z)AS Border Router7^^^ P> g ^ 7 0 1 ^(Z)Sg&^ffiS¥ 
(C) (mi 4(7)1 1 0 4) . 

[0101] 

i^-H'xy- KSm51#^#S7 1 2fCj:U, URL{C^t-^i^->'^'A^Wfg ( 

tC*fbTiI#AS|^(Z)i2lff;b-^;^^e5AS Border Routers CO (B) , 

ilMA S;^^e a A S ^7?(Z)A S PATHMWffif(A). t A S P^TCDAS Borde 
r Routerm^^i^S)\^-^^(Dmmmmm (C) (Z) 2 O C7)Ml^^gffl(7)©^>C h U 

®Mg&^itmb. mmtj^mmj\y-^^--D. ^^^^^it^pmmiH^^ (a 14 01 

10 5). 

[0 10 2] 

^:il:mittlf=.mmJ\y-^itt'Dt. y Web -^--y^^^OODispatcheri: bTCDiS#;i^ 
[0 10 3] 

mi 5(Dyu-^^r- hit. mmJ^-^ 6 0 1 {cfetl--sSg&a^cz)^|iR{cov^ 
T^UTVN-5o URL Path discovery protocol 6 1 2 ti^^ J - Y^f)^ J 

- \^^o:>m^mmm<Dm^^m't^ (m 1 5 o i 2 o i ) . i-bgp 1 1 0 cz) 

m^mm^m^\ S a S ; 19 0:^^e)%5feA S ; 1 9 2t.V(DA S P ATH<g 
(A) $:affib. -etl^COP ATHOO^^^ h U ^ ^ Q O S ^ h U ^y ^ ^ 
SiffL. JgtCAS P ATH^fflff(C*fiSt''2>eA SP^COAS Border RouterT F 
U::^142. 211, 2 1 2 (m 1 5(Z) 1 2 0 2) f -5, 

[0104] 

O S P F-TE#jg 1 0 0CZ)M^W$6^«V^T. S J - Fi)^ ^ ^ A S \^<D A S 
BORDER ROUTER; 142, 211, 212 ^(7)Sm^«?¥ ( B ) 
(llI15<Z)1203)o Server resource monitor ^® 6 1 2 $:=fc'feV^T 



ffilE^f 2001-3067131 



#2000—317984 



-'Ao:imm^mMmr^^(DMr^mm (d) oi 5<di 2 0 4) . 

[0 10 5] 

URL Path discovery protocol ^Ig^M'^^T. \J R LiZMjZ^iT ACDlk^ 
mm (D) , g AS ; 1 9 Of^CT)^^- K;b^^AS Border Rontery\(Dm^mWn 
(B) , SAS^^^mmASt.l:(DAS Path (A) P A T H (Z)®^ 

^hU^y^^QOS;^ hU^y^5:J^«f ^ (IH 1 5 0) 1 2 0 5 ) . 
[0 10 6] 

C^S] URL Path discovery protocol 6 1 2 7 1 

End-to-End^cj3V^T^^>C h U y^'PQ o S ;< h U ^ 
[0107] 

^ktc, *|§0^cO|g3^Z)*^fe(Z)?^M^C^V^TgIffiS:#R^UT|¥lffl^Ctfi0^t-^o 
fi. ft#:^2 6, 2 7, 2 8 ^C*f/;BbTV^^„ m3(DmM(Dmm 

[0108] 

m 1 6 -5 ^> aiJcT) >r >; A 5 5 5, B 1 3 0 0, C 1 3 0 1 ^^'f 

Web 556, 557, 558, 1310, 1311, 1312, 132 

0, 1 3 2 1, 1 3 2 2 ^^-^, -^n^timeh (D^y^yy^^^xmc^(D 

tf- bT#oTV^-5 (^-^--ft.) fe-S ^r^^d:Web (Z) n > 7=- 5: Director 
y X-mm(DV'-AiZ6^W]LrUn't^ (Sub-treefb) (D^^irnt^(Dm^X ^ 

[0109] 

K^-f >; D 1 3 0 2tcti. 1112 , HI OcD^^fe Kj'C^r ><7) J: -5 J&W^tB^^ 
$fey - K;^'^#ft'&'f tC. Domain Name System (DNS)(Z) J: e) ^^M^T K U^^^^i 

- K l 3 3 0;^^#^tL. ZO) J - K 1 3 3 0 t j: y - Y^m 
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(CT KUXP^^^^r> h 1 3 3 2 ^i^-Dt^^. 
[0 110] 

K>^-r > ; D 1 3 0 2 \^{z.{tu-i^jvr KU;^^St-t^--/\^ 13 3 1 *^#^EL. 
- Kl 3 3 Oi:)^^(Dr K^'X«¥atM^(c^^v^, T K U;^^^ S:^5o T ^ 
i^JbCDr KUX^ati^-A 1 3 3 2 5: Kilt- -So 

[0 111] 

T K UX^^if-A 1 3 3 2 ti. #F^-r>;A555, B1300. C13 

0 1 <Z)^/^^4^C0We b-9--Ai:h>r hOi^fM^ - K (Layer 7 switch) 5 5 4, 13 

1 3. 1 3 2 3 C7)^,^•rtl;^)^a)r KUX&igf o (^^T 4XC7)T FUX^jg^^^^&g^^ 
^tcmz. itffy- K554, 1313, 1323 (C^tf LTP^ V^#fci±$:^TV^, 

(1) K^>f >r^«g&5^#?¥l8^g F>^-f >rtM8&^^^IS<Z)^(DMS^'»fg^ffl 
V^TEnd-to-EndMS^Jg#^#|§[^CJ: ^JS^ftg:^^TV^/ (2) ^-ACD^^t.-^^ 

[0 112] 

T FUXOD^^J^^ti. ?^^X.«ig«r FU:^S:i^fI7- F5 5 4 flh^^h 
. - F 1 3 3 0 ti, jolfgy- F5 5 4tC^LTTCP-fe:^ViyH>^|g^b 

, HTTP GET Request^ilff f -So i^^ff 7 - F 5 5 4 ti, HTTP GET Request CD UR 
L e^^COiBTCOWeb i^-A ; 5 5 6, 5 5 7, 5 5 8 (Z) >^f/S t" 

-5URLO=i>5^>^y$:i$-^. ^^oA?^<^^£v^Web if - ^ o 

[0113] 

tfe. Ell 6^Cj3V^T, We b^v>rT>h J - F) 1 3 3 0 U 

^ciS^y- FCLayer 7 switch) 5 5 4 fC^^f LT— C P -fe 3 > =&tg5it*^ 

o 

[0114] 

iilW5:^ToT ViS*cf3(c, Layer 7 switch; 5 5 4 iBT«)Web -t^ — /'^OOftltf*': 



001-3067131 



4^2000-317984 



V^T. ifrfe^Layer 7 svi i tchlzM LX T C F ^ B y ^Wt^LMm^^W e bit 
[0 115] 

-XC0A#^>^^tB$:WST^^'&3h:^^r^'2>o DN S(7)T K U :^ ^^^b tC J: U , 
We bit-yt-y-^r hM(7)Layer 7 switch (mm J - K^^^) <Z)T \^\y7s^m^ 
:it.X\ Layer 7 swi tchT^(Z)URL U^JVXCDM^i^-mmm^M^^^ ^T, tti^X^ ^ 
^^^X&S. 

[0 116] 
[?§0^(DS&^] 

*|g0^(Cj:€>^l >r K^>r>:^^y ha-^fCiSVxT. End-to 

-EndT-i^^. ilM;fc^'cZ):^^^y U V - b ^ ^ 3 ^ e) ^ 

y - K^T^(^ffi5^^«C^a#?. 7^?5t>*fC^5feAS[:^(Z)AS Border Router;^^ ^^5«5S 

;b-^*T-a)MS&^ffi0^1^7(?'^T'^. End-to-End-e<Z)M^#^^^^#T-S, 
^ tilcS-^ ^:^igMS&fm ^^f e» ^ A'JT' ^ -g) ^ Tfe ^ o 
[0 117] 

^2<Dmmt. mmijmrdnX^£<. S«*f^tC^LTt;Eiid-to-EndT^©%g, 

^oiztj:^. -^(Dmmit. - Y^'-^^^^xmmyji^cDmm^mm^mmLx 
^^ornrn. ^^^^it^^j - \^:fy^^M.x^m:B^cDmmmmm(D\.^m^. m 
My - \^izMLxm^Lx^^omm^M.mi.x^^ar^isb. myji^o^m^mmco 

[0 118] 
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mi] 

[02] 
[03] 

[04] 

[0 5] 

o 

[0 6] 
[07] 

^^m(Dm 1 (Dm^cDBMiziBi-f^m^^wim-raya-^^- hx&^, 

[0 8] 

[09] 

[010] 

2 ®||J6®j^«««BS^fiic;S:^-r:/n -y ^' 0-e*-5o 
[011] 
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[01 2] 
[HI 3] 
[HI 4] 
[Efl 5] 
[01 6] 

100,101,102,103,104,105 •••OSPF-TE 
110,111,112,113 -I-BGPCBGP-TE) 
121,122 -E-BGP(BGP-TE) 

130.131 -"Path discovery protocol 

133.170 -"Path discovery request 

134.171 "'Path discovery reply 
141,144 -cfrffiy - K 

142,143,211,212,401,402 --kSm^J - K(ASBR) 
150,160,550,560 - @ >P^SI^5S^^© 
151,161,180,551,561 - K:?^ > T^^^S^^IS 

152 y^m^^mmmm^m 

153.132 *"End-to-Endg^j^#?^|g 
154,140,554,601,1313,1323 •••mm J - K 
155, 165, 555, 565, 1300, 1301, 1302*-- K^^T > 
156 -^y^ K^-r>SK«?6y- K 

162 -( y^mm^^mmm^m 

164,145,564,701,840,1330*--%5ty - K 
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181 - >r ymm^mm^m 

182 Interdomain route request 

183 Interdomain route reply 

190,192,200,201,202,203 -AS 
191 -BGP level (AS-PATH) 

300,301,302 ,310,311,321,322,323-iIfg >r Vt^SS^^W 
410,411,412,413,414,415 -^^t K^-T 

552 -m9t\^'^-(ymmmmmwM^^m 

553 

556,557,558 ••••y-- tT'T. 7 - K 

556,557,558,1310,1311,1312,1320,1321,1322 --Web ^-A 

562 K>C^>i3|«Si?&<g«StW#IS 

563,712 -if- t';^ y - KMS&^^^#I8 

567 -if- tfX^^>r T> h 

611,711 -"URL Path discovery protocol 

612,613,614,615 --Server Resource monitor 

670.810.812 —URL Path discovery request 

671.811.813 "-URL Path discovery reply 
620,621,622,830,831,832,833 -Web mirror (sub-tree) ^f- A 
630,720 —URL switching 

631 -"URL response 
632,633,721,722 -IP forwarding 
730 ■■•Web ^ ^-f T> h 

800.814.820 "-TCP SYN 

801.815.821 -TCP SYN/ACK 

802.816.822 -TCP ACK 

803.817.823 -HTTP GET Request 
824 "-HTTP Response 

I33i-n-;*j;br Kux<sa^if-/t 
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mi] 




165 

/ 

^5fe>'-K154 



End-to-End 

I 



153 
152 



170 

Path discovery request 



151 
150 



Patti discovery reotv 
171 



162 
161 

.160 



1 
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[02] 




2 
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ASPath 




3 
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[114 ] 



AS-X2 200 




4 
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[HIS] 



AS-X2 201 




145 555feJU-4f 



5 
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3 1 7 9 8 4 



[06] 



(-BGP(BGP-TE)#00Sttffi«Sffll^T@ASA>^55$feASSr(O 
4e>tflCAS PalHiffiSlCj^fBrS g AS Border Router7 '^\^7.tW^ 



AS Border RutBr'v<7)g2S««P(B) M e^lflC-eti&OPathtO 



I 



Path discovery protocd^l^fflivT, 5S5ty- KlCi^bT 
■hS|g^PathfeMg(A}^a3a 



I 



Path discovery protocd^iiSffli^T. ASPatHBtffief(A)lCj^f6$-tJ-T 
5a^Srta)AS Border Router^* e»555t>' - K$ T(0«tt«Effi(C), 



I 



giSlfS#eiCJ:ti, g^'- K]flpe.iA$rt^)AS Border Router'^tO 

SAS3!P 655*ASS 70AS PatHSffiS(A). ' 

35^tASrt?CDAS Border Routerif*' eS^fey' - K'\<Dg»«fflSf(C), 



900 



901 



902 



903 



904 



6 
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[0 7] 



Path discovery protocol#)ir . - K* 6AS P^mi^Wm 

l-BGR(BGR-TE)^«(o^latils$ffll^ AS Pammmzmt^ 

g ASrt (OAS Border Router^ K U ;^ $ 



0SPF-TE#e(7)liKflt^€fflixT. S ASrt (OAS Border Routerjtc 6» 

I 

Path discovery protocol^Ji^fflu^T. AS Path1gtliP{A)lCi**t U T 
g ASrt<OAS Border Router*^ 6 S > - K'\(OgKigffi^(C). 
46tfC^ti&(?)Patha)^ii> K'j^^fcQos^ hU vC^S 



7 
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155 
^ 



165 



5B5t>'- K 164 



End-to-End 

i 




^53 li^S^^S 
152 



180 



170 

Path discovefy request 



Path discovery reply 



^171 

"•1 82 Interdomain route request 

"1 83 Interdomain route reply 



162 
161 

160 



8 
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[09] 



155 

L—, 




>- K 154 



End-to-End 

E 



discovery request 




555fe>-K164 



J 53 
152 



170 

/ 



Patti discovery reply 
"^171 



-151 
150 















It 
































< 




J 



162 



M61 
160 
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mi 0] 




565 



□ 



/-K 



i 



> 

553 


/r 


mmmm 




^ URL Path (fiscovery request 








URL Patti (fiscovery reply 






"^671 








"-551 








550 























563 

562 
551 

560 
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[HI 1 ] 
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[mi 2] 



AS-B192 




722 721104 720 



105 

Web^7'r7>h 



Response V 
730 
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AS-B 892 
Web^7<7>h 
730 



TOPS 




/ 

Layer? switch 

601 

dl 



Backend Web 
server 



KTTP GET request 80; 
(http://aa3.com/doc) 




840 



URl Path discovery request 8 1 0 
laaa.com/cloc) 




URL Patti discovery reply 81 1 



URL Path discoveiy request'8 1 2 
(aaa.com/doc) 



URL Path discovery reply 81 3 



TCPSYN(tod1)814 

~ I \Jj4 

TCPSYN/ACK815 



TCPACK816 



HTTP Response 



HTTPGETrequSsTy" 
(littp://aaa.com/doc) 



HTTP Response 



TCPSYN/ACK821 

-TCPACK822-i. 

-KTTP GET request 823 
(httpy/aaa.com/doc) 

HTTP Response 824 
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] 



URLPathdiscoveryprotocol^ltli^t. URLCi^{£t51Sa(0 

URLPathcfecovefyprotocol^li^ffii^T, mmmm^-i^ 
AS Border RouterA<7)gtt«?S§(B)2^®AS# ^ g AS Path«ffii^{A). 



hBGP(BGP-TE)¥)im«^ffli,K AS PatHeMS(A)lC^^jSt5 
aASF^g)AS Border RouterT Ku;^ 

OSPE-TE?e(0<iafl!S£St^T. gASrt^AS Border Router 
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